Elaboration
The role of situational awareness in the decision-making process in a highly dynamic environment, that being the flight, has been shown in fig. 1 developed by M. Endsley [6] . The figure shows the possibility of taking a decision depending on the level of situational awareness, allowing for other factors. The first level of information (level 1) in achieving situational awareness is the pilot's discerning variable elements in the dynamic environment. For the pilot, it is necessary to have such information as: aeroplane technical condition, speed, location, altitude, course, as well as the weather, communication with the air traffic control, etc. At the second level (level 2), understanding the situation is based on the synthesis of the elements from level 1. From separate pieces of information, the pilot has to work out the course of action/changes enabling transition from a specific state (level 1) to the expected state. A pilot with insignificant experience may successfully achieve level 1, but also may not be able to integrate numerous variables, dynamic elements within time required to take a decision. At the third level (level 3), ability to predict the progress of the situation minimum in the nearest future is required. This ability is particularly important in the event of predicting weather changes and how a change of course would affect collision situations. Obvious is the fact that in specific atmospheric conditions the pilot may pay more attention (perception) to other elements of developing situations awareness. Analysing the presented model of situational awareness, it may be expected that requirements regarding situational awareness depend not only on the pilot/operator's predispositions, the surrounding environment, and the ability to act, but also on the human-aeroplane interface shape, pilot workload, onboard equipment automation/integration level and, in particular, the information processing process applied. In recent years, particularly important has become the fusion of data allowing for providing the pilot with information integrated from more than one sensor, which reduces the workload greatly, shortens the information utilisation process and, in most critical cases during the flight, enables transition to level 2 in the situational awareness model. An example of such a solution may be presentation of a tactical situation on one of the displays in the aircraft cabin. Implementation of digital technology instead of analogue technology on the aircraft board implies the possibility of providing great volumes of information to the human-machine interface displays. Still, excess of information may create a critical situation and the pilot/operator's transition from level 1 to further levels (2, 3), and taking a decision will take too long even in the case of a pilot having skills, experience and appropriate level of training. An attempt to investigate into the problem was made in the research and development project no. 0002/R/z/T00/06/02. Station presented in fig. 1 enables not only optimisation of the humanmachine interface, but also allows for the assessment of its operation in critical situations. Detection of critical situations and optimisation of the pilot's actions in these situations may enable correct shaping of the information area in military aircraft cockpits as well as development of standards regarding information which may be provided to the pilot. Representation of an aircraft cockpit or an unmanned aircraft ground post should be qualitatively similar to the actual; sources of the information provided to the pilot/operator should be represented, and the possibility of entering visual and audio interferences should be ensured [2] . Assessing the pilot/operator's psychomotor efficiency at the research station, reaction time was selected a method to assess the humanoperator's action reliability [4] . Reaction time comprises two basic variables: time required to take a decision on the action and time of the very action. Due to the need to receive information from the entire field of vision, registration of eye movement as attention indicator has been implemented. Additionally, the post will make it possible to measure the pulse as an indicator of cognitive load, and to determine the intellectual fatigue based on the aggravation of action realisation caused by long-time performance of them. Intellectual fatigue may be determined with the critical flicker fusion frequency (CFFF) method and the subjective assessment on the NASA -TLX scale. Allowing for the aforementioned measurement-related requirements and the need to generate the surrounding environment, fig. 2 suggests a block diagram of the research and construction simulator. In many cases, the need to improve situational awareness leads to partial replacement of the aviation electronics in the aircraft cabin, which is often related to the repair and modernisation of the whole avionics. An example of such an approach are battle helicopters: AH-64 Apache, MH 47 Chinook, UH/MH-60 Black Hawk, W-3WA Sokół and others. Implementation of the Multifunction display (MFD) into the cabin and of a computer on the board makes the aviation electronics become hybrid avionics as the remaining part of the cabin equipment remains there. The problem is solved in another way in the newly-designed aircrafts, where analogue instruments are being eliminated and the whole creates the so-called 'glass cockpit'. In the case of a hybrid cockpit, the aircraft crew are required to be able to operate both analogue and digital instruments. The problem has been investigated into in passenger civil aviation and provided positive results, but in the case of helicopters, the nature of the flight is absolutely different and involves the need to conduct additional studies. Comparative studies conducted at the Aviation Research Laboratory in Fort Rucker (14) showed that the rate of accidents for the 'glass cockpit' was higher than for the traditionally equipped cockpit. In the accident involving OH 58D helicopters it appeared that the helicopter was charged with additional tasks to an extent resulting in the loss of situational awareness in critical situations. A similar situation occurred in the case of the AH-64D Apache, where the workload is significantly higher than in the AH-64A version. So, it appeared that the workload, safety, situational awareness and training are, in pilots' opinions, a derivative of the designed pilot's work post -the cockpit. On the other hand, conducted studies showed in this situation that it is necessary to intensify the training and to upgrade the training programmes so that the level of pilots' abilities ensures the required level of safety.
Possibilities of improving pilot's situational awareness……
-examination development -simulator operation control -examined observation -data recording and processing -data presentation and analysis RESEARCHER POST
S C R E E N EXAMINED POST ENVIRONMENT GENERATION

Possibilities of improving pilot's situational awareness…… Możliwości poprawy świadomości sytuacyjnej pilota……
61
In the case of the 'glass cockpit' full version with the possibility of utilising battlefield digital simulation, research is conducted in real time (real time man-in-the-loop helicopter mission simulator). Such an approach enables detailed testing of all the mission elements, leading to a satisfactory level of situational awareness at all the mission levels with the use of the data fusion then presented on the tactical situation displays. Obvious is the fact the equipment version featuring comprehensive fusion of onboard data and data provided by means of external links is present in the combat version, with the occurrence of real battlefield threats. For training purposes, sufficient is the basic version utilising onboard sensors and a digital map.
In the future cockpits of military aircraft, comprehensive (integrated) avionic solutions corresponding with operating scenarios and combat tasks realised by the AC crews should be expected. The number of system control manual elements must be limited mainly because of safety reasons as well as aviation training costs. Alternative methods of control onboard of an AC may be methods related to voice recognition and pilot/operator's head movement tracking.
Summary
1. Works on the possibility of improving the pilot's situational awareness through the shaping of the human-machine interface are being extensively conducted by all aviation electronics manufacturers, especially including manufacturers of military aircraft avionics.
2. Making use of the information advantage, coming both from onboard sensors and external systems may ensure effective task realisation at the battlefield while ensuring a high level of crew safety.
3. Technical aspects of the improvement of situational awareness onboard of an aircraft primarily depend on the human-machine interface shape, the possibility of processing the information onboard of the aircraft, of the onboard sensors acquiring the information and provision of it via links from external tactical systems.
4. Information presented in the aircraft cockpit must ensure understanding of the current situation, allow for predicting changes, taking a decision, and then action adequate to the process.
5. The research station developed allows for the optimisation of the humanmachine interface, with particular attention paid to critical situations. In the development version, the research post should enable testing the software implemented onboard of military aircraft.
Na poziomie trzecim niezbędna jest zdolność do przewidzenia rozwoju sytuacji przynajmniej w najbliższym czasie. Zdolność ta jest szczególnie istotna w przypadku przewidywania zmian pogody oraz jak zmiana trasy lotu wpływać może na sytuacje kolizyjne. Oczywistym faktem jest, że w ustalonych warunkach atmosferycznych pilot więcej uwagi (percepcji) może poświecić innym elementom budowania świadomości sytuacyjnej. Analizując przedstawiony model świadomości sytuacyjnej można oczekiwać, że wymagania dotyczące świadomości sytuacyjnej są zależne nie tylko od predyspozycji pilota/operatora, stanu otaczającego środowiska, możliwości działania, ale i od kształtu interfejsu pilot-samolot, obciążenia pracą pilota, poziomu automatyzacji/integracji wyposażenia pokładowego, a w szczególności zastosowanego procesu obróbki informacji. W ostatnim okresie szczególnego znaczenia nabiera fuzja danych umożliwiająca podanie pilotowi zintegrowanej informacji z więcej niż jednego sensora co znakomicie zmniejsza obciążenie pracą, skraca proces wykorzystania informacji i pozwala w znacznej części przypadków krytycznych w locie przechodzić do poziomu 2 w modelu świadomości sytuacyjnej. Przykładem takiego rozwiązania może być przedstawienie sytuacji taktycznej na jednym z monitorów w kabinie statku powietrznego. Wprowadzenie techniki cyfrowej w miejsce techniki analogowej na pokłady statków powietrznych implikuje możliwość wyprowadzenia na monitory interfejsu człowiek-maszyna ogromnej ilości informacji. Jednak nadmiar informacji może stworzyć sytuację krytyczną i przejście pilota/operatora z poziomu 1 do dalszych poziomów (2, 3) oraz podjęcia decyzji przebiegać będzie zbyt długo nawet w przypadku pilota posiadającego umiejętności, doświadczenie i z odpowiednim poziomem wyszkolenia. Próbę przebadania tego problemu podjęto w projekcie badawczo-rozwojowym nr 0002/R/z/T00/06/02. Przedstawione na zdj. 1 stanowisko umożliwia nie tylko optymalizację interfejsu człowiek-maszyna, ale również umożliwia ocenę działania tego interfejsu w sytuacjach krytycznych. Wykrycie sytuacji krytycznych i optymalizacja działań pilota w tych sytuacjach umożliwić może właściwe ukształtowanie pola informacyjnego w kokpitach wojskowych statków powietrznych, a także opracowanie standardów w zakresie zasobu informacji możliwej do przekazania pilotowi.
Odwzorowanie kokpitu statku powietrznego lub stanowiska naziemnego pilota bezpilotowego statku powietrznego (BSP) powinno być jakościowo podobne do rzeczywistego, odwzorowane powinny być źródła przekazywanej pilotowi/operatorowi informacji oraz powinna być zapewniona możliwość wprowadzania zakłóceń wzrokowych i dźwiękowych [2] . Oceniając sprawność psychomotoryczną pilota/operatora na stanowisku badawczym wybrano czas reakcji jako metodę oceny niezawodności działania człowieka operatora [4] . Na czas reakcji składają się dwie podstawowe zmienne: czas potrzebny do podjęcia decyzji o działaniu oraz czas samego działania. Z uwagi na konieczność odbioru informacji z całego obszaru pola widzenia wprowadzono rejestrację ruchów oka jako wskaźnik uwagi. Dodatkowo na stanowisku możliwe będzie mierzenie tętna jako wskaźnika obciążenia poznawczego oraz określenie zmęczenia umysłowego na podstawie pogorszenia realizacji czynności spowodowanych długotrwałym ich wykonywaniem. Zmęczenie umysłowe określane może być metodą krytycznej częstotliwości migotania (CFFF -critical flicker fusion freguency) oraz ocenę subiektywną na skali NASA -TLX. Uwzględniając powyższe potrzeby pomiarowe i konieczność generacji otaczającego środowiska zaproponowano na rys. 2 schemat blokowy symulatora badawczo-konstrukcyjnego
